This work presents an updated revision of the complex stratigraphic and tectonic relationships that characterize the geologic boundary between the Chortís and Maya continental blocks of the Caribbean region. Based on field, petrologic, structural and geochronological work in key areas of central Guatemala, as well as analysis of the relevant literature, we propose a new tectonostratigraphic structure that more fully appraises the fundamental tectonic role played by major faults that cut across the continental isthmus between the Americas, and bound separate tectonostratigraphic terranes (or fault blocks according to author JDK). Accordingly, we subdivide the area into seven of these units, from south to north: Chortís, Yoro, Sula, El Tambor, Jacalteco, Achí, and Maya, bounded respectively by the Agúan-La Ceiba, Jocotán-Chamelecón, Motagua, Baja Verapaz (defined in this work), and Chixoy-Polochic fault zones. Unfortunately, the extreme paucity of modern geologic data bearing on the pre-Cretaceous cover and basement units in the entire region constitutes a major obstacle for building convincing paleogeographic models to explain the complex tectonic evolution of the area from Precambrian to Cenozoic time. Consequently, this work should be taken as an attempt line to understand more clearly the nature and contact relationships between deep crustal blocks in nuclear Central America, and as a contribution to interpret their geologic evolution in plate tectonic terms.
Introduction
THE INTEGRAL GEOLOGY of the Central AmericaCaribbean region was first presented in the monumental work of Schuchert (1935) , followed by the opus magnus of Sapper (1937) , then well described in relation to its mineral deposits (Roberts and Irving, 1957) , subsequently comprehensively treated by Butterlin (1977) and Weyl (1980) , and most thoroughly reviewed on the occasion of the Centennial Decade celebration of the Geological Society of America by Donnelly et al. (1990) . Subsequently, geologic research in the area has been mainly directed toward addressing fundamental questions about the Mesozoic and Cenozoic tectonic evolution of the Caribbean realm (e.g., Pindell and Barret, 1990; Heubeck and Mann, 1991; Beccaluva et al., 1995; Meschede and Frisch, 1998; Rogers, 2003) , including a complete volume of the Geologica Acta dedicated to plate tectonics implications of this area (Iturralde-Vinent and Lidiak, 2006 ).
Yet very little has been published about the metamorphic basement complexes, or the pre-Jurassic cover of the Central America subcontinent, which constitutes a critical element bridging the North American and South American cratons.
Complex geological conditions require careful assessment of the local and regional stratigraphy before meaningful reconstructions of past geological history are attempted. In this regard, the pre-Mesozoic stratigraphic composition of the Chortís and Maya blocks (Dengo, 1969) , as well as intervening old crustal slices, have to be considered as completely as possible before establishing robust correlations with the pre-Mesozoic rocks of continental areas of Mexico, northern South America, and the United States. In this paper, we use well-established tectonostratigraphic criteria (e.g. Coney et al., 1980; Howell, 1985) to differentiate fault-bounded geologic entities in the region and to group them in three major domains: Chortís block (Dengo, 1969) , Maya block (Dengo, 1969) , and intervening faultbounded crystalline complexes. 2 The latter group is herein defined as a series of crustal slices formed by metamorphic basement complexes located between the Polochic-Cuilco-Chixoy fault system in the north, and the Jocotán-Chamelecón-La Ceiba system in the south (Fig. 1 ). With this approach in mind, our main purpose is to present a new, preCretaceous regional stratigraphic framework that may serve to better accommodate tectonic models and understand the abundant data that is presently being produced by a growing international community working in the area.
Regional Structure
The boundary between the Caribbean and North America plates in the Central American region is marked (Fig. 1 ) by a diffuse arcuate system of roughly E-W-trending faults, concave northward with a mean radius of about 300 km centered at the northern Mexico-Guatemala border near the town of Paxbán. From south to north, the Jocotán-Chamelecón, San Agustín-Motagua-Cabañas, and 2 Note that author JDK prefers the term "fault blocks" rather than terranes for these fault-bounded blocks because the age of many of the units is too uncertain to be sure if one is comparing rocks of the same age (see Keppie, 2004) . Cuilco-Chixoy-Polochic fault systems, subsequently referred respectively as Jocotán, Motagua, and Polochic faults for simplicity, currently define this composite structural boundary, which is expressed as an extremely rugged topography, commonly with altitude differences measured in kilometers within very short distances (Fig. 2) .
The region of Central America has been subdivided naturally into blocks or terranes with contrasting stratigraphic columns (Fig. 3 ) separated by major faults (e.g., Dengo, 1969; Horne et al., 1976; Case et al., 1984) . Each block contains a distinctive crystalline basement with poorly known ages exposed under a cover of sedimentary and volcanic rocks, the age of which may be as old as early Paleozoic (this work), to as young as Neogene. Unfortunately, stratigraphic correlations among the blocks (e.g. Fig. 2 of Horne et al., 1976) have been plagued by a paucity of fossiliferous rocks in the pre-Cretaceous cover, as well as by lack of reliable isotopic ages and paleomagnetic data for their crystalline basements; consequently, the relative mobility and magnitude of offsets across the major faults in the studied area still remain as principal subjects of study and debate. From south to north we now describe the basement components (Fig. 4 ) of three tectonostratigraphic domains: (a) Chortís block, (b) fault-bounded crystalline terranes, and (c) Maya block, followed by a general description of the preCretaceous volcanic and sedimentary cover across the area.
Pre-Mesozoic Crystalline Basement Units of Chortís and Maya Blocks
Chortís block Nelson et al. (1997, p. 496) stated that U/Pb zircon crystallization ages and Sm-Nd data indicate that the Chortís crust in Guatemala and Honduras "is mainly of Grenville age or has an inherited Grenville component." If the Chortís block indeed extends to the Motagua fault zone, the oldest rocks reported (1017 ± 20 Ma) from it crop out south of the Jocotán-La Ceiba fault between the El Progreso and Yoro ( Fig. 1 ) in northwestern Honduras (Manton, 1996) . Mesozoic sedimentary rocks cover this basement terrane, and it is in fault contact with lowgrade units of the undated San Diego Phyllite. Unfortunately, the data are only in abstract form and the full appraisal of geologic relationships and precision of the study cannot be assessed, particularly in the apparent absence of supracrustal rocks of Paleozoic age throughout the Chortís block. These metamorphic rocks were included in his more recent work (Manton and Manton, 1999) . Along the northern limit of the Chortís block in Guatemala, between the Motagua and Jocotán faults, orthogneissic units of Las Ovejas Complex in southeastern Guatemala, and equivalent lithologies of Sierra de Omoa in northwestern Honduras (Bañaderos Complex) were also dated by Rb-Sr as possibly Precambrian (Horne et al., 1976) . However, although these rocks are commonly included in the Chortís block, their faultbounded nature casts some doubts on their inclusion, and thus, we choose to describe them under the intervening domain of fault-bounded crystalline terranes.
Well within the Chortís block, crystalline basement units crop out in central Honduras (Fakundiny and Everett, 1976) , and northwestern Nicaragua (Fakundiny, 1970) and equivalent formations in Nicaragua (Palacagüina of Zoppis, 1957) , as well as the Petén Formation in Honduras (Carpenter, 1954) contain low and very rarely high-grade metamorphic rocks of volcanic and sedimentary origin. They are considered of Paleozoic age because limited radiometric dating (Pushkar et al., as cited in Horne et al., 1976) suggests a maximum Silurian age (412 Ma). These units apparently rest unconformably beneath the Middle Jurassic Agua Fría Formation (Viland et al., 1996) , or the Upper Triassic-Middle Jurassic El Plan Formation (Carpenter, 1954; Maldonado-Koerdell, 1953 ). The Cacaguapa Group or Schist is described more generally as a sequence of phyllitic micaceous and graphitic rocks containing abundant concordant quartz veins and centimetric pyrite casts, locally grading to garnet schist, metaconglomerate, quartzite, metavolcanics (metaandesite and metarhyolite), and including a distinctive augen schist characterized by intersecting foliations. In the El Porvenir quadrangle (not shown in Fig. 1 ) of Honduras, Simonson (1981) described epidote-amphibolite-facies rocks beneath Jurassic beds that consist of garnet-chloritoid-biotite-albitechlorite schists, marble, and mylonitic augen gneisses with up to three phases of deformation. A few kilometers northeast of La Chacra, in central Honduras, Fakundiny and Everett (1976) reported "Paleozoic" quartz-muscovite schists unconformably overlain by Jurassic "shales" of the Agua Fría Formation. Particularly intriguing are the antigorite serpentinites and related mafic and ultramafic rocks reported by Emmet (1988) from the Guanaja Quadrangle of central Honduras; as these possibly ophiolitic tectonites would suggest the presence of major sutures of unknown age well within the Chortís block. Local contact relationships of these higher grade crystalline rocks with the pre-Jurassic phyllitic units have been described as unconformable, tectonic, or gradational, and the generally assumed Paleozoic age for the more strongly metamorphosed rocks must be verified before considering them as true pre-Mesozoic basement.
Nueva Segovia Schist. Most outcrops of this metamorphic complex (Del Giudice, 1960) occur in the Alto Río Coco area of Nueva Segovia District in northwestern Nicaragua (see Fig. 4A ). They are phyllites, quartzites, and mica schists, some of which still preserve primary sedimentary features (Paz-Rivera, 1962 ). However, a small outcrop of these rocks described at Macuelizo, Nueva Segovia by Echávarri-Pérez and Rueda-Gaxiola (1962) consists of quartz, muscovite, biotite, sericite, rutile, hematite, chlorite, tourmaline, and opaques. Furthermore, in another local report (Piñeiro and Romero, 1962) , the metamorphic rocks exposed in a nearby area are described as consisting of schists, phyllites, marbles, quartzites, and gneisses, thus indicating the possible presence of basement formations with different ages and exposure depths. The lower grade metamorphic rocks are intensely folded and intruded by abundant veins and pods of quartz. A gneissic rock that crops out near the village of Carao along the Mosonte River consists of quartz, biotite, and muscovite. The rocks are intruded by batholithic bodies of granitic to dioritic composition, and covered unconformably by coarse continental clastics of the Tertiary Totogalpa Formation (Del Giudice, 1960) . According to Rogers (2003) (McBirney, 1963; McBirney and Bass, 1969; Wilson, 1974; Beccaluva et al., 1995; Giunta et al., 2002) . This composite terrane, however, will not be considered in detail here, as it consists of a late Mesozoic accretionary wedge of tectonic slices and mélange that rests above, or abuts against, older basement and pre-Cenozoic units of the Maya and Chortís blocks. At many places, most rocks of this Jurassic-Cretaceous sequence appear to form rootless allochthons derived from Upper Jurassic-Lower Cretaceous arc-ocean complexes associated with the evolution of the Caribbean area (Dengo, 1972; Williams, 1975; Rosenfeld, 1981; Lewis et al., 2006) . Further descriptions and discussion of tectonic and paleogeographic models constitute a complex subject far beyond the purposes of this paper, which mostly focuses on pre-Mesozoic history of the Chortís-Maya region.
Precambrian complex. South of the Jocotán fault and north of the inferred southern continuation of the Aguán-Esperanza fault, between the towns of El Progreso and Yoro in northwestern Honduras, highgrade metamorphic and crystalline basement rocks (Manton, 1996; Manton and Manton, 1999) are exposed. They extend 60 km along a WNW-trending strip with a maximum width of 10 km, and consist of massive and banded granitic gneisses, together with minor greenschist-lower amphibolite-facies micaceous to garnetiferous metapelites intruded by lineated granites. The granites yielded (Manton, 1996) a concordant U-Pb age of zircon at 1017 ± 20 Ma, and a Sm-Nd model age at 1400 Ma. Because the age and nature of these high-grade rocks differ from adjacent basement units (Las Ovejas Complex in the north, and Cacaguapa Schist in the south), and they lie between the Jocotán and Aguán-Esperanza faults (see Figs. 1 and 10) , the Sula-Yoro block may be considered as the southernmost tectonostratigraphic slice interposed between the less deformed Maya and Chortís blocks.
Las Ovejas-Omoa Complex. High-grade metamorphic rocks exposed between Motagua and Jocotán faults, and structurally overlain by upper Campanian ultramafic allochthons of El Tambor sequence, were grouped as the Las Ovejas Complex (Schwartz, 1977) in Guatemala, and Omoa Complex in Honduras (Horne et al., 1976) . The former sequence at the El Progreso quadrangle consists (see Fig. 4B ) of gneiss, schist, and migmatite with sporadic beds of white marble; it defines a strip parallel to the E-W trend of the Motagua fault with a maximum width of 22 km. Structurally, the Las Ovejas Complex comprises an upper part formed by granitic gneisses and intercalated marble, and a lower sequence of dioritic gneisses and amphibolites. However, common migmatitic aluminous metapelites with garnet, sillimanite, staurolite, and potassium feldspar indicate abundant sedimentary protoliths affected by middle-to upper-amphibolite-facies metamorphism accompanied by migmatization. The Las Ovejas Complex is intruded by the 50 ± 5 Ma (K-Ar) Chiquimula pluton. Eastward, this complex merges with the Omoa Complex in the Sierra de Omoa, of northwestern Honduras near San Pedro Sula. Poorly defined Neoproterozoic to early Paleozoic Rb-Sr ages (980-460 Ma) were reported for some Omoa orthogneisses (Bañaderos Complex) intruding metasedimentary units (Horne et al., 1976) . More specifically, a granitic pluton dated at 305 ± 12 Ma (Rb-Sr whole-rock isochron) crosscuts infolded medium-grade calcareous to silicic and metavolcanic units in the eastern part of the Sierra de Omoa. However, the only "well" dated intrusion into the Omoa Complex is an undeformed adamellite-granodiorite pluton yielding an age (Rb-Sr) of 150 Ma. Lower Cretaceous sedimentary rocks rest unconformably on those crystalline units, indicating a minimum Jurassic age for the metamorphic basement between the Motagua and Jocotán faults.
Chuacús Complex. Although this high-grade unit is considered the basement of the Maya block in Guatemala, it is, in fact, bounded by Motagua and Baja Verapaz faults, whereas unconformable contact relationships with neighboring upper Paleozoic sedimentary rocks of the Santa Rosa Group have not been demonstrated. For this reason, we prefer to group the unit within the fault-bounded tectonostratigraphic domain of nuclear Central America separating the Maya and Chortís continental blocks.
The Chuacús Complex was originally referred to as the Chuacús Series (McBirney, 1963) and changed to the Chuacús Group by Kesler et al. (1970) . More recently Ortega-Gutiérrez et al. (2004) proposed the name Chuacús Complex in conformity with current stratigraphic nomenclature for highgrade metamorphic or structural terranes where primary stratigraphic relations have been essentially destroyed. Ortega-Gutiérrez et al. (2004) reported a previously unrecognized high-(and possibly ultrahigh-) pressure eclogite-facies event, giving to this basement unit a fundamentally new tectonic significance. The type locality (McBirney, 1963) lies at Sierra de Chuacús in central Guatemala, but the sequence was later extended to the west by Kesler et al. (1970) , and subdivided into lithostratigraphic units in areas adjacent to the Motagua fault zone in east-central Guatemala (Newcomb, 1978; Roper, 1978) . Previous and more detailed studies exist in several unpublished thesis (Bosc, 1971; van den Boom, 1972; Schwartz, 1977) . The age of the Chuacús Complex is poorly known, as it ranges from Precambrian (e.g. Gomberg et al., 1968) , late Paleozoic , to as young as latest Cretaceous, depending on the method used or the dated unit.
The metamorphic complex consists throughout of banded, highly aluminous gneisses and schists formed originally in the eclogite and amphibolite facies (see Figs. 4C-4D) that later underwent several episodes of retrogression and mylonitization (Figs. 4E-4F) related to continued orogeny since its formation probably in the Paleozoic (Ortega- Gutiér-rez et al., 2004) . Unconformable relationships between the upper Paleozoic Santa Rosa Group and the Chuacús Complex, as proposed by McBirney (1963) , have been generally considered proof of its pre-Pennsylvanian age (McBirney and Bass, 1969; Carfantan, 1985, p. 196; Donnelly et al., 1990) . However, detailed studies carried out by us in the same area (Figs. 5 and 6) failed to support this contention and demonstrated instead that the northern limit of the Chuacús Complex is located tens of kilometers south of the Polochic fault, where it is abruptly faulted against low-grade siliciclastics (the Salamá schist of van den Boom, 1972), which in turn was intruded by the Rabinal granite, recently dated as Early Silurian (Ortega-Obregón, 2005) . This relationship may be extended westward to the Huehuetenango area, where a thin band of low-grade metasediments (similar to those formerly included in the Salamá schist and intruded by muscovite leucogranites strongly resembling certain facies of Rabinal pluton) separates the Western Chuacús retrograde gneisses to the south from the Maya block located north of the Polochic fault, where the upper Paleozoic Santa Rosa Group is widely exposed. Therefore, in our opinion, the age of the Chuacús Complex is still unconstrained by stratigraphic relations, while radiometric ages are also scarce and controversial.
The U-Pb lower intercept zircon age of 305 ± 5 Ma for migmatization represented in the El Chol (about 15 km south of Rabinal) within the Chuacús Complex should presently be considered the best evidence for its pre-Mesozoic age. Previously, Gomberg et al. (1968) obtained a mixed age from rocks of the Rabinal granite and the Chuacús Complex at 1075 ± 25 Ma, but warned about the possibility of zircon inheritance from unknown Precambrian sources. Other Rb-Sr data assigned an age of 395 Ma to one Chuacús gneiss (Pushkar, 1968) , whereas most K-Ar data obtained from different minerals (white mica, biotite, and hornblende) across all of the Chuacús Complex and published by several authors (Gomberg et al., 1968; Ortega-Gutiérrez et al., 2004) , fall in a narrow interval between ~70-60 Ma, indicating a pervasive, Late Cretaceous event superposed on the Chuacús Complex that reset all relatively low temperature "geoclocks." However, provided there is no excess argon, a previous event may be recorded in some hornblendes from Chuacús amphibolites that yielded a 40 Ar/ 39 Ar age of 238 Ma (Donnelly et al., 1990) , and several Paleozoic hornblende and mica dates that we have measured (unpubl. data) in migmatitic gneisses in the El Chol area.
San Gabriel-Rabinal suite. Low-grade clastic rocks, here referred to as the San Gabriel sequence after a small town between the cities of Salamá and Rabinal (see 
Maya block
The Maya Block is currently extended in southern Mexico westward across the Isthmus of Tehuantepec into the Mixtequita area of eastern Oaxaca, where Grenvillian basement granulite-facies rocks are intruded by upper Paleozoic to Jurassic plutons (Weber and Köhler, 1999; Restrepo-Pace et al., 1997) . However, east of the Tehuantepec Isthmus, the Maya block is extensively covered by Mesozoic and Cenozoic formations, and only in the Chicomuselo area in Chiapas (Hernández-García, 1973) the Maya Mountains of Belize (Dixon, 1955; Steiner and Walker, 1996; Steiner, 2006) , the Chiapas batholith (Schaaf et al., 2002; Weber et al., 2005 Weber et al., , 2006 , and in the core of the Altos Cuchumatanes in Guatemala (Anderson et al., 1973 ; this work) pre-Mesozoic crystalline rocks and upper Paleozoic sedimentary units are well exposed.
Chiapas batholith. The Pacific coast along the entire state of Chiapas in southeastern Mexico is formed by a continuous crystalline complex known as the Chiapas batholith because most of its rocks are intrusive granitoids dated as late Paleozoic to Triassic (Schaaf et al., 2002; Weber et al., 2005 Weber et al., , 2006 , with only a few younger (Jurassic) and possibly older (early Paleozoic and Neoproterozoic) outliers. In fact, only a few pre-batholithic rocks were previously known (Pantoja-Alor et al., 1974; Damon et al., as cited in Salas, 1975 ), until Weber et al. (2005 recently documented an extensive orogenic event at 250-254 Ma, including abundant highgrade metamorphic rocks. These rocks are represented by migmatites, ortho-, and para-gneisses intruded by undeformed plutons with ages of around 250 Ma. Direct contact relationships of the Paleozoic-earliest Mesozoic granitoids and the older sedimentary units are mostly buried beneath a thick blanket (> 2000 m) of Middle Jurassic red beds of the Todos Santos Formation.
However, the presence of chiastolite (andalusite) and granitic dikes within sedimentary rocks closely bordering the granitoids in the Chicomuselo area (Carfantan, 1985) , and clearly exposed in the Valle de Obregón-Amatenango area demonstrate intrusive relationships, in accord with the younger radiometric ages obtained from the granites and the paleontologic evidence of a possible Mississippian to Early Permian age of the sedimentary rocks at Chicomuselo (Hernández-García, 1973) . Although inherited Grenvillian zircons are commonly found in the granitoids (Weber et al., 2005) , no pre-upper Paleozoic crystalline rocks of any kind have been satisfactorily identified in the entire massif. Stratigraphic relationships in the southeastern sector of the batholith show pre-Middle Jurassic marine sedimentary rocks overlying high-grade gneisses just north of Motozintla. The sedimentary sequence is represented either by basal conglomerates, followed by black metapelites and intruded by granites, or unconformably covered by Jurassic redbeds with basal units containing abundant pebbles of gneisses, schists, and vein quartz. Additional possible basement rocks found during our studies in the area consist of retrograde, high-grade, quartzo-feldspathic gneisses including wide bands of garnet amphibolite.
Maya Mountains. Pre-Mesozoic crystalline, sedimentary, and volcanic rocks crop out in the Maya Mountains of Belize in the heart of the Maya block (Hall and Bateson, 1972; Bateson and Hall, 1977; Steiner and Walker, 1996) . Most of the area (about 8000 km 2 ) consists of upper Paleozoic fossiliferous sedimentary rocks of the Santa Rosa Group, with the remainder occupied by several plutons, the age of which range from Silurian to Permian or Triassic (Bateson and Hall, 1977; Steiner and Walker, 1996) . On the other hand, high-grade metamorphic rocks have not been recognized in the region, and intrusive relationships between some of the plutons and the Santa Rosa Group rocks are inconclusive. Steiner and Walker (1996) offered a detailed description of the igneous bodies, which in general consist of undeformed, two-mica granitoids that range in composition from granite to diorite. Three main bodies were studied: Mountain Ridge, Cockscomb-Sapote, and Hummingbird. The two former are similar and consist of leucocratic, unfoliated muscovite-biotite-perthite-oligoclase-tourmaline granite rich in alkalis (up to 8.32 wt%) and silica (75.58 wt%), whereas the latter is a granodiorite with 65-66 SiO 2 wt%. The zircon U-Pb Devonian-latest Silurian ages (404-418 Ma) obtained by Steiner and Walker (1996) for three of the Maya Mountains plutons unfortunately are not well constrained because of strong isotopic disturbance and paucity of data. Monazite in one of these granites yielded similar Late Silurian ages, but the data are highly (14-30%) discordant. Moreover, some of the conglomerates in the upper Paleozoic sequence include pebbles of contact metamorphic sedimentary rocks, and one of the plutons dated as Silurian is surrounded by andalusite-bearing pelites, locally with abundant biotite, sillimanite, garnet, and staurolite probably of the Pennsylvanian Santa Rosa Group, indicating, in this case, a younger age for the intrusion. Steiner and Walker (1996) explained this apparent inconsistency in terms of a hypothetical hydrothermal event triggered by the breakup of Pangea in the Late Triassic. The common presence in the pelitic rocks of the Santa Rosa Group of chiastolite demonstrates that some of these plutons intruded the Upper Pennsylvanian-Lower Permian sequence, and consequently that they may be of latest Paleozoic to Triassic age. Older formations in the basement of the Maya block are represented by zircon populations ejected in the Cretaceous from Chicxulub crater (Krogh et al., 1993) . They yielded a dominant basement component of 544 ± 5 and 559 ± 5 Ma, and minor populations at 418 ± 6, 320 ± 31, and 286 ± 14 Ma.
Altos Cuchumatanes. The metamorphic rocks of the Altos Cuchumatanes uplift are only poorly known. As described by Anderson et al. (1973, p. 807) , they consist chiefly of "gneiss, schist, amphibolite, and metavolcanic and metaplutonic rocks." Based on relict textures and intense superposed retrogression and cataclasis, these authors considered that the original rocks were in the upper greenschist and lower amphibolite facies. However, most of the rocks described in the area lie south of (or at) the Polochic fault in the Huehuetenango District (e.g. Colotenango, Santa Barbara, San Sebastián, and Selegua River areas), and thus they may or may not belong to the Maya block, but instead could be part of the fault-bounded Chuacús Complex, or of the structurally underlying Rabinal Granite and San Gabriel sequence .
Within the dissected part of the Altos Cuchumatanes uplift, 30-40 km north of the Polochic fault trace and near the town of Barillas (see Fig. 1 ), metamorphic rocks were described to consist of lowgrade metasedimentary rocks (slate and phyllite) correlative with the lower Santa Rosa Group, as well as limited outcrops of underlying biotite gneiss and amphibolite. Abundant granites probably intruded the phyllites because they contain andalusite. Anderson et al. (1973) described the core of the Altos Cuchumatanes as consisting mainly of biotite gneiss, mica schist, and amphibolite correlative with the metamorphic units exposed at or south of the Polochic fault in the Huehuetenango area (Western Chuacús Group of Kesler et al, 1970 ; see also Kesler, 1971) . However, along the Amelco River near the town of Barillas, we found well-exposed high-grade crystalline rocks of metamorphic and igneous origin, including high-pressure, strongly retrogressed kyanite schists and garnet amphibolites.
Pre-Jurassic Cover

Chortís block
No sedimentary or volcanic rocks of proved Paleozoic age are known anywhere in the Chortís block, even if extended to the Motagua fault. However, in Honduras (San Juancito area), phyllitic rocks (Agua Fría Formation?) as old as Late Triassic based on the presence of Palaeoneilo sp. and Tropites Mojsisovics were reported by MaldonadoKoerdell (1953) overlying the Cacaguapa Group or Nueva Segovia schists. Rogers (2003) , on the other hand, suggested a transitional contact may exist between the Middle Jurassic Agua Fría Formation and those "basement" units. It is clear that this conundrum in the stratigraphy of the Chortís block deserves more attention from researchers interested in regional correlations.
Fault-bounded complexes
The fault-bounded crustal slice situated between the Jocotán and Motagua faults, whose crystalline basement is considered to be the Las Ovejas and Bañaderos complexes, are in tectonic contact with San Diego Phyllite and igneous rocks of possible Paleozoic age overlain by marine Cretaceous strata. Because San Diego Phyllite has been correlated with the upper Paleozoic Santa Rosa Group of the Maya block and is intruded by granitoids as old as Early Jurassic (Hirschman, 1963; Lawrence, 1975; Horne et al., 1976) , it is currently considered of possible Paleozoic age. However, San Diego Phyllite lacks any fossils and its contact relationships with Las Ovejas Complex are either faulted or unexposed (e.g., Lawrence, 1975 Fourcade et al., 1994) , thus implying a minimum Cretaceous age for the overridden basement. Although sedimentary and volcanic rocks assigned to the upper Paleozoic Santa Rosa Group crop out south of the Polochic fault in the San Sebastián Huehuetenango and Sacapulas areas (Bohnenberger, 1966; Anderson et al., 1973; Clemons et al., 1974) , as well as in the Baja Verapaz area, direct contact relationships with the Chuacús Complex are not clearly exposed and may be tectonic, as documented further east in the Salamá area (OrtegaObregón , 2005) . Moreover, no rocks of Jurassic age that commonly blanket the Chortís and Maya blocks have been reported in the cover of any of the faultbounded complexes, possibly due to either nondeposition or profound erosion.
Finally, the mountainous, W-trending strip located between the Baja Verapaz shear zone to the south and the Polochic fault to the north contains the Silurian Rabinal granite and the intruded San Gabriel sedimentary sequence covered by a sedimentary sequence correlated with the Sacapulas Formation of Pennsylvanian age. Lower Mississippian strata reported from this unit, however, are older than the Santa Rosa Group typical of the Maya terrane Paleozoic cover, and thus cast doubts about their continuity across the Polochic fault.
Maya block
The correlation of upper Paleozoic stratified units is illustrated in Figure 7 . Mississippian (?) to Lower Permian marine sedimentary rocks crop out abundantly in southeastern Mexico along the northeast flank of the Chiapas batholith near the Guatemalan border (Hernández-García, 1973) , in the Maya Mountains of Belize (Dixon, 1955; Bateson, 1972; Bateson and Hall, 1977) , and in small outcrops along west-central Guatemala north and probably south of the Polochic fault (Bohnenberger, 1966; Anderson et al., 1973; Clemons et al., 1974; Vachard and Fourcade, 1997) . However, the Guatemalan rocks will be considered more in detail because they characterize better the pre-Mesozoic stratigraphy of the Maya block. The Chicol Formation was defined 2-5 km southeast of San Sebastián Huehuetenango (Anderson et al., 1973) , where rocks exposed along the Chicol and Selegua rivers on both sides of the Polochic fault consist of 1000 m of coarse clastics and volcanic rocks affected by deformation and low-grade regional and contact metamorphism. Moreover, the abundance of conglomerates in the unit suggested to Anderson et al. (1973) that tectonic and volcanic activity as old as late Paleozoic associated with a precursor or ancestral Polochic fault. Unfortunately, the formation is bounded by faults associated with the splayed termination of the Polochic fault in Mexico (Guzmán-Speziale et al., 1989; Guzmán-Speziale, 2000) , and neither its Paleozoic age nor its presence south of the main trace of Polochic fault are certain.
Nevertheless, the Chicol Formation was correlated by Anderson et al. (1973) with the upper Paleozoic Sacapulas Formation defined by Bohnenberger (1966) about 60 km east of Huehuetenango, but based only on their lithologic similarities. The Sacapulas Formation was defined by (Bohnenberger, 1966) , and according to Donnelly et al. (1990) Group and has been extended to the Salamá area, about 30 km south of the Polochic fault, where it unconformably may overlie pre-Devonian, lowgrade metasediments of the San Gabriel sequence and the Rabinal Granite. The Tactic Formation according to Anderson et al. (1973) consists of interbedded black shale, quartzite, and rare beds of limestone and dolomite. It crops out at or north of the Polochic fault and may be more than 800 m thick, locally converted to slate and phyllite by incipient metamorphism and strong deformation. The Esperanza Formation of Anderson et al. (1973) is a fossiliferous, 470 m thick sequence of dark shale and siltstone that grades into the underlying Tactic Formation, but it is distinguished from the latter by the abundance of thick limestone beds grading upward into the even more massive Leonardian carbonates of the Chóchal Formation.
This latter unit (Roberts and Irving, 1957 ) and equivalent carbonates in Mexico cap the upper Paleozoic sedimentary column of the Maya terrane. It consists of 500-1000 m of fossiliferous, massive limestone and dolomite with shale intervals that locally grade into the underlying Tactic Formation. The abundance and preservation of fossils indicate an age as young as Roadian at the base of the Middle Permian.
Maya Mountains (Belize)
This area exposes by far the majority of upper Paleozoic sedimentary rocks in the entire Maya Block. Dixon (1955) first described and named the sedimentary and metamorphic rocks widely exposed in the Maya Mountains of Belize. He subdivided the sequence into two separate series, the Maya (graywackes, phyllites, shales, quartzite, shales, and some schists and gneisses) and the Macal (conglomerate, sandstone, and shales with Late Pennsylvanian to Middle Permian fossils). Kesler et al. (1971) questioned this subdivision, inasmuch as they found neither a regional unconformity within the sequence, nor schists or gneisses, and only one penetrative folding phase affecting both units. Therefore, those authors proposed that the Macal Group be extended to the entire sequence and be considered equivalent to the Santa Rosa Group.
The Santa Rosa Group in the Maya Mountains of Belize (Maya and Macal series) consists of slightly metamorphosed shale, graywacke, quartzite, conglomerate and some limestone with Late Pennsylvanian to Middle Permian fusulinids, and includes some "schists and gneisses" (Dixon, 1955) . Distinctive felsic volcanic rocks in the sequence were mapped as the Bladen Volcanic Member, which together with the plutonic rocks yielded K-Ar and Rb apparent Triassic ages between 205 and 237 Ma (Steiner and Walker, 1996) . The volcanic rocks include alkalic rhyolite breccias and andesitic lavas exposed along an ENE-trending band 25 long and 7 km wide (Bateson and Hall, 1977) . Unfortunately, contact relationships with neighboring plutonic units are poorly known, and for the most part faulted. Bateson (1972) and Bateson and Hall (1977) described a large area about 4200 km 2 (70 × 60 km) trending N60°E in the Maya Mountains, where the upper Paleozoic rocks are better exposed. Intrusive granitoids compose about 500 km 2 of the outcrop area, and a thick volcanic unit named the Bladen Volcanic Member formed by mixed rhyolitic tuffs and lavas within the sedimentary rocks was separately mapped as a member of the Group. The Late Pennsylvanian age assigned to part of the sequence on the basis of its fossils is consistent with the Rb-Sr whole-rock isochron age of 300 Ma for one of the intrusive granitoids (Bateson, 1972) .
Chicomuselo area (Southeastern Mexico)
Upper Paleozoic, shallow sedimentary and lowgrade metamorphic marine rocks are continuously exposed within an anticlinorium trending WNW in southeastern Chiapas, Mexico. The outcrops extend from Comalapa at the border of Guatemala to the Concordia area for nearly 100 km along strike and are about 30 km wide. They contain fossiliferous Middle Pennsylvanian-Lower Permian and probably Mississippian clastic units in the core, and Permian shales and carbonates in the limbs of the structure (Hernández-García, 1973) . These rocks are poorly studied and their total thickness estimates vary from about 2700 m (Gutiérrez-Gil, 1956 ) to more than 7500 m (Hernández-García, 1973); they have been correlated with the Santa Rosa Group of Guatemala, and formally subdivided into a lower, weakly metamorphic section (slate-metaquartzite) of apparent Late Mississippian age, and an upper, unmetamorphosed section where carbonates rich in fusulinids indicate an Early Permian age for the youngest carbonates. The contact between the two sequences is an angular unconformity, which indicates important Carboniferous orogenic perturbations in this region before the Middle Pennsylvanian.
Ultramafic bodies
The area between the Jocotán and Polochic faults and a few kilometers south of Siuna in northwestern Nicaragua (Baumgartner et al, 2004 ) contain allochthonous bodies of partly to completely serpentinized peridotites, varying in size from a few hundred meters up to 80 × 10 km associated with other members of an ophiolitic complex. Main outcrops of this suite occur in the Sierra Santa Cruz of east-central Guatemala (Rosenfeld, 1981) . Because mantle rocks in orogenic systems commonly mark the site of fundamental faults (sutures), establishing the crystallization and emplacement ages of these bodies would be germane to the tectonic interpretation of the Maya-Chortís connections in the past. Although the ultramafic units in Guatemala are now considered part of the Upper Jurassic-Cretaceous El Tambor Group, in his pioneer work on the basement rocks of the Sierra de Chuacús, McBirney (1963) considered the serpentinites as the main Paleozoic or Precambrian basement for the rest of the rock column, including the highly metamorphosed units of the Chuacús Complex. Indeed, the reported presence of serpentinite within the Chuacús Complex west of Rabinal (van den Boom, 1972) , and as cobbles in basal conglomerates of the Middle Jurassic Todos Santos Formation (cf. Anderson et al., 1973, p. 809) , as well as serpentinite mélange exposed under the Santa Rosa Group just north of Huehuetenango (ibid.), indicate the existence of pre-Jurassic serpentinites associated with a protracted history for some of these major tectonic boundaries.
Intrusive post-Paleozoic bodies
Mesozoic and Cenozoic plutonic igneous rocks of granitic to gabbroic composition are mainly found within the Chortís block, but are present in all tectonostratigraphic domains (see Weyl, 1980, Table 9, p. 192-193 for a comprehensive compilation up to that year). In the interior of the Maya Block, several Cretaceous to Tertiary intrusions are exposed in the Chiapas batholith and adjacent to the Polochic fault. In the Altos Cuchumatanes, generally undated deformed and undeformed granitic intrusions are common, and the only one for which a radiometric age exists in this latter area is a deformed granitoid exposed in the Poxlac area, with a K-Ar date of 196 Ma reported by Donnelly et al. (1990) . The Las Ovejas Complex, south of the Motagua fault, is intruded by the Chiquimula pluton dated (K-Ar) at 50 ± 5 Ma (Clemons and Long, 1971) , and the Palacagüina Formation in the Chortís Block is intruded by a pluton with a four-point Rb-Sr isochron age (Horne et al., 1976 ) of 140 ± 15 Ma. Several large intrusive granitoids are known from central Honduras, with K-Ar hornblendes ages ranging from 55 ± 1.1 to 123 ± 2 Ma, and from 59 ± 1 to 118 ± 2 Ma on biotites (McDowell, as cited in Gose, 1985) . At San Marcos, Honduras a granitic pluton dated at 149 ± 7 Ma (Rb-Sr) intrudes the metamorphic basemement (Horne et al., 1976) .
The Chuacús Complex contains scarce granitic intrusions, of which the largest is the Matanzas Granite that intrudes biotite gneisses of the Chuacús Complex in the northern slopes of Sierra Chuacús (McBirney, 1963) . Rb-Sr whole-rock mineral analyses performed on this body yielded ages of 250 and 280 Ma, assuming 86 Sr/ 87 Sr initial ratios of 0.707 and 0.703, respectively (McBirney and Bass, 1969) , whereas biotite and muscovite separates yielded Ar-Ar ages ranging from 161 to 213 Ma (cf. Donnelly et al., 1990, p. 44) . These data, if true, reinforce the pre-Mesozoic age generally assigned to the Chuacús Complex. Other intrusive rocks in the Chortís block, mostly dated as Late CretaceousPaleogene, form voluminous batholiths, which are commonly associated with skarn metallic deposits at contact zones with the massive Cretaceous carbonates (i.e., Drobe and Cann, 2001) . Along the Motagua Valley and south of the Motagua fault, several intrusive bodies stitching the Las Ovejas Complex (Omoa Complex of Horne et al., 1976) and San Diego Phyllite, yielded apparent Rb/Sr and 39 Ar/Ar 40 ages from 104 to 35 Ma (Donnelly et al., 1990) .
Tectonostratigraphic Approach
Although success of the terrane concept born in the early 1980s and used across the world (e.g., Coney et al., 1980; Jones et al. 1983; Howell, 1985; Dickinson and Lawton, 2001 ) appears to be waning, there are areas such as Central America where the concept has not been systematically applied despite the obvious complexity of its rock units, and the profound faults that characterize the area. As described above, this land extending more than a thousand kilometers from the Isthmus of Tehuantepec in the Maya block, to central Nicaragua within the Chortís block, includes major displaced pieces of past and present orogens that have to be considered separately because each package is characterized by fault-bounded geologic entities that comply fully with the canonical definition of a terrane (Coney et al., 1980) .
Southern boundary of the Maya block and formerly proposed tectonostratigraphic terranes in nuclear Central America
The Maya block is currently considered to abut the Chortís block at the Motagua fault system (e.g., Dengo, 1969; Avé-Lallemant and Gordon, 1999) , notwithstanding the different crystalline complexes that characterize the intervening region between the two continental platforms. Furthermore, the very presence along the Motagua Valley of the widespread El Tambor Group, composed of oceankindred successions that are tectonically emplaced on all high-grade crystalline terranes from Chortís to Maya blocks, indicate considerable displacements and plate interactions in the region that render the Chortís-Maya connection a rather complex suture zone. Taking the upper Paleozoic sedimentary cover (Santa Rosa Group) of the Chicomuselo Basin in southeastern Mexico, north-central Guatemala (Altos Cuchumatanes), and widely exposed in central Belize (Maya Mountains) as a critical stratigraphic reference for the identification of the Maya block, the main trace of the Polochic fault could not represent such a limit if equivalent clastic and calcareous rocks of Paleozoic age (Bonis, 1967; Vachard and Fourcade, 1997) are proved to lie stratigraphically above the Chuacús Complex south of the fault.
In their detailed geologic map, Anderson et al. (1973) depicted the Chicol Formation of Pennsylvanian age as cropping out on both sides of the Polochic fault, implying little or no post-Paleozoic displacement there. However, the very small exposure of Chicol Formation (3 km 2 ) mapped south of the fault may constitute a rootless allochthon displaced from the north across the Polochic fault. Our current studies in that area demonstrate that tens of kilometers south of the Polochic fault, in the Rabinal-Salamá region, upper Paleozoic fossiliferous sedimentary rocks as old as Early Mississippian (van den Boom, 1972; Ortega-Obregón, 2005) were deposited on low-grade metasediments (San Gabriel sequence) intruded by the Rabinal Granite, the igneous micas of which yield K-Ar ages between 429 and 440 Ma (Ortega-Obregón, 2005) . However, these upper Paleozoic fossiliferous rocks may not be continuous with the Santa Rosa Group of the Maya block because its age is Late Pennsylvanian-Early Permian, and lack Lower Mississippian strata. Thus, the crustal slice in the Baja Verapaz district of Guatemala, bounded by the Polochic fault to the north and by the Baja Verapaz fault to the south, is stratigraphically suspect and may not constitute a new tectonostratigraphic terrane accreted to the Maya block in the Carboniferous.
Because rocks equivalent to the San Gabriel or Rabinal units have not been found intruding or covering the Chuacús Complex, but instead are tectonically juxtaposed along the Baja Verapaz shear zone (Fig. 5) , we prefer to define the true northern boundary of the Chuacús Complex along this newly defined shear zone (Fig. 5) . However, the absence of ophiolitic units occupying the Baja Verapaz fault zone and its dominant left-lateral component may also suggest that the Chuacús Complex and San Gabriel-Rabinal units may belong to the Maya continental margin, which were later sliced off during the Late Cretaceous, and again displaced in the Cenozoic by left-lateral movements associated with the active Polochic-Motagua fault system. Case et al. (1984) distinguished over 100 geologic provinces in the Caribbean-Central America region, including tectonostratigraphic terranes when bounded by major faults. In our study area, they distinguished about 10 of these geologic provinces, but did not explain which of them were tectonostratigraphic terranes, or which faults defined the respective boundaries. Nevertheless, they referred to the Chortís block and the Motagua zone as superterranes. Based mainly on Pb isotopes of mineral deposits distributed across most of the Central American region (Fig. 8 ) and magnetic anomalies, Rogers (2003) proposed five major "terranes" forming the Chortís block in Honduras dubbed as Northern, Central, and Eastern Chortís continental "terranes," together with the Mesozoic Southern Chortís arc and Siuna oceanic terranes (Venable, 1994) . Note that this usage does not conform to the standard definition of tectonostratigraphic terranes that is based on stratigraphy: Pb isotopes and magnetic anomalies may reflect such terrane boundaries, but the initial definition requires a stratigraphic basis. Probably the most striking fact in this subdivision is the similarity of Pb isotopes of Central Chortís and Maya terranes in spite of the presence of ophiolitic complexes and Motagua, Baja Verapaz, and Polochic fault zones between those blocks, as well as contrasting basement and cover rocks. The Eastern Chortís (floored by Jurassic sedimentary rocks), and Siuna "terranes," on the other hand, plot well outside Maya lead isotopes, possibly indicating their younger origins. The Southern Chortís arc "terrane" is shown by Rogers (2003, his Fig. 5 .8) as a Late Cretaceous (80 Ma) tectonic accretion to the Pacific margin of the Chortís block synchronously with emplacement of the Guerrero terrane onto the western margin of Mexico, whereas the Siuna oceanic "terrane" would have accreted to the Chortís block by CretaceousPaleogene time during full collision of the Caribbean plate onto the southern edge of the block.
Current terrane subdivisions
The direct connection between Chortís and Maya blocks is implicit in this subdivision, with the latter block extending south of the Polochic fault as far south as the Motagua fault, thus comprising the fault-bounded Chuacús and San Gabriel-Rabinal crystalline complexes. The 300 km long transcontinental Guayape fault (Finch and Ritchie, 1991; Gordon and Muehelberger, 1994) , juxtaposing blocks with exposed pre-Mesozoic crust and younger Mesozoic formations, may represent another major terrane boundary within the Chortís block, thus making this region a truly composite superterrane. However, the Middle Jurassic Agua Fría Formation was deposited synchronously with dextral displacements along the fault and lies on either side of it (Gordon, 1993) ; therefore, the accretion of terranes along this fault, if real, occurred before the Jurassic. However, a full discussion of the nature and evolution of possible terranes within the Chortís Block is beyond the scope of the present study. On the other hand, Keppie (2004) divided the region into three blocks-Chortís, Motagua and Maya-based on the occurrence of ophiolites between two continental blocks in the Motagua terrane.
Proposed terrane subdivision
Based on our own field work within crystalline complexes exposed from the Maya to the Chortís blocks as described above, and a review of the literature that documents the presence of major tectonic boundaries truncating their stratigraphic packages, new terranes are proposed, and their names chosen following the traditional usage for Central America established by Dengo (1969) and Anderson and Schmidt (1983) , who first proposed the major tectonic blocks of Mexico and Central America (Yaqui, Maya, Chortís, and Chorotega), after the dominant pre-Columbian cultures in each region.
From south to north, we recognized in nuclear Central America seven fault-bounded geologic entities (Fig. 9) characterized by notable contrasts in FIG. 9 . Terrane subdivision as proposed by Rogers (2003) on the bases of Pb isotope and magnetometric geophysical data. Inset: Pb isotopes for selected tectonostratigraphic provinces of the Central America region (data from Rogers, 2003) .
their basement complexes (shown in parentheses), and supracrustal cover as follows: Chortís (Cacaguapa Group of unknown age, possibly Paleozoic), Precambrian complex (Grenvillian basement), Sula (Las Ovejas Complex of unknown, possibly Paleozoic age), Motagua (Jurassic oceanic crust), Jacalteco (Chuacús Complex of apparent Paleozoic age), Achí (lower Paleozoic San Gabriel-Rabinal suite), and Maya (Barillas complex of unknown, possibly Paleozoic or Precambrian age). Poor age constraints for many of these units led one of us (JDK) to prefer the term "fault blocks" for most of the terranes, because contrasts could merely reflect different-aged units.
From south to north, respectively (Fig. 9) , the Aguán-La Ceiba, Jocotán, Motagua, Baja Verapaz (this work), and Polochic fault systems separate these blocks. The Hess Escarpment and its projection across Nicaragua, or the Santa Elena suture in northern Costa Rica (de Boer, 1979) currently define the eastern limit of the Chortís block; however, recent discoveries of mafic and ultramafic rocks in northeastern Nicaragua associated with the western edge of the oceanic Siuna terrane (Baumgartner et al., 2004) have major implications regarding extension of the Chortís block as a preMesozoic continental entity. On the other hand, most probably the Chortís and Yoro terranes, although they preserve different basement units (Paleozoic and Grenvillian outcrops respectively), should be placed in the same block, considering that the Aguán fault is not as conspicuous a structure as the other terrane-boundary faults. Also, the assumed stratigraphic presence of the Santa Rosa Group south of the Polochic fault, if fully documented, would extend the Maya block down to the northern edge of the Baja Verapaz shear zone, thus deleting the Achí terrane (Rabinal-San Gabriel suite). Ongoing work in the area with detrital zircon populations in sedimentary and metasedimentary units of the Maya, Chortís, and fault-bounded terranes (Solari et al, 2007) will advance our understanding of the stratigraphic and tectonic relationships in the area by establishing more robust regional correlations and hopefully the cratonic sources that originally provided the sediments now composing the main parts of these now displaced orogenic slices.
Past positions of the Chortís block
The origin of the Chortís block has been a matter of debate ever since the first publication on the reconstruction of Pangea (Bullard et al., 1965) placed the entire region overlapping with the South American plate. Several models have considered the pre-Cenozoic position of this block in contrasting paleogeographic scenarios: in Pangean reconstructions (Triassic-Jurassic) the Chortis block has been placed (a) filling the Gulf of Mexico (Freeland and Dietz, 1971 ) and (b) attached to southern Mexico in the Pacific (Karig et al., 1978; Pindell and Dewey, 1982; Anderson and Schmidt, 1983; Wadge and Burke, 1983; Pindell, 1985; Pindell et al., 1988 Pindell et al., , 2006 Ross and Scotese, 1990; Meshede and Frisch, 1998; Dickinson and Lawton, 2001; Harlow et al., 2004) . In pre-Pangean time (Paleozoic and Precambrian) it has been attached to northwestern South America (Keppie, 1977; Keppie and Ramos, 1999; Keppie, 2004) ). In Cenozoic time, the Chortis block has been placed adjacent to the southern part of the North American Cordillera (Sedlock et al., 1983) and within the Pacific Ocean (MacDonald, 1976; Vachard and Fourcade, 1997; Giunta et al., 2002 Giunta et al., , 2006 Keppie and Morán-Zenteno, 2004) , as an autochthonous microplate (Dillon and Vedder, 1973) , or simply ignored (Montgomery et al., 1994) . Because the geologic history of this block extends to the Mesoproterozoic (Manton, 1996; Nelson et al., 1997) and many authors have used regional stratigraphic correlations with Precambrian to Mesozoic terranes in southern Mexico (see Fig. 10 ), it is convenient to discuss its past positions in these three major stages: Pre-Pangean, Pangean, and post-Pangean.
Pre-Pangean. The paucity of stratigraphically proven pre-Mesozoic rocks and precise paleomagnetic and age data for well-described Mesozoic and pre-Mesozoic basement rocks in the Chortís block severely limit inferences about its paleogeographic positions before the assembly of Pangea. The Mesoproterozoic (1075 Ma) gneisses briefly described by Manton (1996) , may have counterparts in the Oaxaquia superterrane of southern and eastern Mexico (Ortega-Gutiérrez et al., 1995) , which in southern Mexico is composed of ca. 990-1150 Ma granulite facies banded ortho-and paragneisses intruded by pre-to synkinematic anorthositic complexes Solari et al., 2003) . Accreted and autochthonous belts with Grenvillian gneisses along northern and western Amazonia, also exist in northwestern and west-central South America (Colombia, Ecuador, and Peru), forming the cratonic margin of Amazonia (Kronenberg, 1982; Sadowski and Betancourt, 1996; RestrepoPace et al., 1997; Loewy et al., 2004) , and Grenvillian granitoids of Laurentian affinity intruded into greenschist-to amphibolite-facies formations are common in northwestern Mexico and the southwestern United States (e.g. Anderson et al., 1979; Condie, 1992; Iriondo et al., 2004) . These areas, which once formed part of the supercontinent Rodinia, may be considered as other possible paleogeographic connections for the Grenvillian units of the Chortís block exposed in Honduras. Current models analyzing the evolution of the pre-Mesozoic oceans of the pre-Atlantic paleogeographic domain (i.e., Murphy et al., 2006) locate the Chortís block by the end of the Proterozoic on the eastern side of the Iapetus Ocean adjacent to northwestern Amazonia and next to the Oaxaquia and Yucatán blocks. Evidently, in the absence of precise data regarding all aspects of the pre-Mesozoic geology, including the basement and cover units of the Central American region, the pre-Pangean position of the Chortís block cannot be constrained by geologic correlations, and any pre-Mesozoic paleogeographic model linking it to any of those areas should be considered with extreme caution. Nonetheless, considering the apparent absence of Paleozoic sedimentary rocks in the cover of the crystalline basement in the Chortís block, precise connections for this time with southwestern Mexico and the Maya blocks, which contain a thick blanket of upper Paleozoic marine and continental fossiliferous units resting on crystalline basement rocks, cannot be established.
Pangean. The final accretion of Pangea in the Mesoamerican region occurred in latest Paleozoic time, involving collision of the southern margin of Laurentia onto the northern leading edge of Gondwana, amalgamating major continental areas such as Oaxaquia, Yucatán, Florida, and possibly the Chortís block. A continental collision of this magnitude imprinted a strong sedimentological and tectonothermal record in the local geology of the Oaxaquia and Maya blocks, represented by thick sedimentary prisms, massive batholiths, and tectonothermal events of late Paleozoic to earliest Mesozoic age. On the other hand, the Chortís block does not show a similar geologic history, which may be explained by two possible scenarios: (1) that orogenic rocks of late Paleozoic age exist in the block but are not exposed, or have not been dated nor discovered; for example, the high-grade metamorphic rocks of the Las Ovejas Complex and San Diego Phyllite intruded by Middle Jurassic plutons may be of Paleozoic age and thus form an integral part of the Chortís block; and (2) that the Chortís block arrived at its present position in Mesozoic or Cenozoic time, traveling from exposed cratonic masses facing the Pacific Ocean, which were not affected by the terminal Pangean collisional orogenic fronts. This latter possibility would preclude the block from being part of the suture zone between Gondwana and Laurentia that formed Pangea (Ortega-Gutiérrez et al., 1995; Grajales-Nishimura et al., 1999; Elías-Herrera and Ortega-Gutiérrez, 2002) . On the other hand, if confirmed, the Mississippian age of intense deformation and high-grade metamorphism of the Chuacús Complex measured at El Chol would imply collisional orogenic activity and terrane accretion associated with the integration of Pangea in the Chortís-Maya suture zone. However, the ambiguous tectonic setting of the Chuacús Complex as part of the Maya, Chortís, or other blocks requires further studies to evaluate its role in the context of Alleghenian-Variscan tectonism and formation of Pangea in this region.
Post-Pangean. The position of the Chortís block during Mesozoic and early Cenozoic time, although better constrained by stratigraphic successions (see Fig. 10 ), is still controversial; some Jurassic plate tectonic models place it outboard in the Pacific (e.g. Giunta et al., 2006) , whereas most other models show the entire block attached to southern Mexico until the Jurassic (e.g., Anderson and Schmidt, 1983; Keppie, 2004) , or remaining fixed there until the Eocene (e.g., Pindell and Dewey, 1982; Gose, 1985; Ross and Scotese, 1988; Pindell and Barret, 1990; Schaaf et al., 1995; Meschede and Frisch, 1998; Kerr et al., 1999; Harlow et al., 2004; Pindell et al., 2006) . More elaborate models (Rogers, 2003) include an Early Cretaceous rifting event of the Chortís block off southern Mexico and its orogenic collision in the Albian in order to explain certain Cretaceous stratigraphic and tectonic events that southern Mexico and the block seem to share. The ubiquitous presence of Middle Jurassic to Lower Cretaceous marine and continental facies containing similar taxa of ammonites and plants that extend from southern Mexico to Nicaragua, Cuba (Fig. 10) , and the northwestern Andes (Ritchie and Finch, 1985; Azema et al., 1985; Westerman, 1992; Viland et al., 1996) suggests close paleogeographic connections at this time. Moreover, the subsequent Cretaceous stratigraphic succession is similar across the entire Central America area and southern Mexico (see Fig. 3 ), and is composed of Lower to mid-Cretaceous massive carbonates followed by Upper Cretaceous terrigenous sedimentary rocks of marine as well as continental and volcanic origin. This similarity of sedimentary, volcanic, and faunal facies for the middle and upper Mesozoic stratigraphic record of Mesoamerican terranes, and also for some of the Andean terranes in northwestern South America, constitutes a fundamental geologic framework that constrains relative displacements between terranes to at most a few hundred kilometers since the Jurassic.
A little known but intriguing correlation model between nuclear Central America and southern Mexico (de Cserna, 1990 ) was based upon similarities in the nature and age of mineral deposits along the Cordilleran margins of those regions, implying close connections of both blocks during the Mesozoic.
The comparative analysis of the Cretaceous and Eocene-Miocene stratigraphy of the Chortís block and southern México is thus germane for the paleogeographic reconstruction and timing of the latest movements of these blocks. Mills (1998) (Hirschman, 1963; Donnelly et al., 1990, p. 52-53) is virtually restricted to the Motagua Valley. Its sediments include serpentinite and blueschist pebbles, indicating post-Cretaceous tectonic disturbances and uplift along the fault that may be related to displacements of the Chortís block in the Paleogene. Similar, but somewhat older (Paleocene-Eocene) thick continental redbeds in southern Mexico are well represented in the Balsas Formation (Fries, 1960) . The younger age of the Subinal Formation could be explained by a southeasterly migrating depocenter associated with the alleged displacement of the Chortís block off Mexico during the Cenozoic.
However, a fatal argument against all models depicting the block adjacent to southwestern Mexico during the Paleogene may be that the Caribbean ophiolitic nappes were emplaced in the Late Cretaceous onto both the Maya and Chortís blocks, implying juxtaposition of the two blocks by that time (e.g., Pindell, 1985; Mauffret et al., 2001; Keppie, 2004) . Another serious argument is the presence of an undeformed Cretaceous to Holocene sedimentary basin in the Gulf of Tehuantepec that straddles the Motagua fault zone (Keppie and Morán-Zenteno, 2004) . Other similar models depict the extinction of the El Tambor Basin (proto-Caribbean sea) and compressional orogeny by Late Campanian time at the southern edge of the Maya block, but caused by collision of the Greater Antilles arc and the Caribbean oceanic plateau migrating eastward from the Pacific (Bralower and Iturralde-Vinent, 1997; Hutson et al., 1998; Kerr and Tarney, 2005) . However, as proposed by Harlow et al. (2004) and supported by detailed structural analysis (Francis, 2005) , the Chortís block may have traveled more than a thousand kilometers between 120 and 80 Ma along the paleo-Motagua fault, with their southern ophiolitic slabs emplaced during the Aptian collision with southern Mexico, to clash again in the Maastrichtian against the southern margin of the Maya block, closing a segment of the Caribbean Ocean and producing the northern ophiolitic nappes.
The present position of the Chortís block has generally been linked to the tectonic history of the Motagua and Polochic fault zones that have moved since the Paleogene, as the Cayman Trough formed (McBirney and Bass, 1969) . Current models link the two active faults to the early Cenozoic opening of the Cayman Trough in the Caribbean and the Middle America Trench in the Pacific, thereby restoring a minimum of 1100 km of sinistral movement of the Chortís and thus placing it adjacent to southwestern Mexico in the Eocene. However, while it is evident that the Motagua and Polochic faults are still moving, the newly defined Baja Verapaz shear zone that outlines the northern limit of the Chuacús Complex (Jacalteco terrane) appears to be inactive. If by Cretaceous time this terrane had been amalgamated with the Maya block, during the Cenozoic it probably moved no more than about 200 kilometers to its present position along the Baja Verapaz transpressional and Polochic-Motagua left-lateral structures. Evidently, and as thoroughly discussed by James (2006) , the Cretaceous location of the Chortís block near its present position would make it impossible for the Caribbean plate to have a Pacific origin.
The few paleomagnetic data available from the rigid blocks, Maya (see Steiner, 2006 for a recent synthesis) and Chortís (Gose, 1985) , unfortunately have not been conclusive, although results suggest southward latitudinal displacements of up to 1500 km and counterclockwise rotations up to 60° for the latter block consistent with past connections with southern Mexico. Models that propose the emplacement of the Chortís block near its actual position by the end of the Paleogene would be more in accord with left lateral transpressional orogenic interactions of Maya and Chortís blocks in EoceneHolocene time associated with activity of the Cayman Trough, but those that advocate a Cretaceous arrival are more consistent with geologic data from the southern edge of the Maya block, where the Chuacús Complex located between Maya and Chortís blocks, was affected by very high-pressure metamorphism and covered by far-travelled ophiolitic nappes of El Tambor Group during the Late Cretaceous.
Summary
The tectonic boundary between the Maya and Chortís blocks extends from Honduras to southeastern Mexico, exposing vastly different basement complexes, the age of which vary from the Mesoproterozoic to the Cretaceous. Several major leftlateral faults trending east to northeast separate these units, but absolute displacements across the faults are for the most part unknown, making it extremely difficult to reconstruct the pre-Neogene paleogeography of the area. Probably the most intense orogenic event registered in the Chortís-Maya boundary is represented by the Chuacús Complex, a high-grade metamorphic unit located between the Polochic and Motagua fault systems, which experienced high-and probably ultrahighpressure metamorphism during its complex tectonothermal evolution in Paleozoic through Cretaceous time. The dominant continental affinity of the Chuacús Complex protoliths indicates arrested subduction and exhumation of a continental margin to-and from-depths near or beyond the coesite P-T stability field, implying the collision of two sialic blocks that could have been those described in this work. The alleged Late Cretaceous collision of the passing Caribbean arcs and supporting oceanic crust onto the southern margin of the Maya block facing the Chuacús Complex appears incapable of imprinting the very complex petrological and structural content of that unit, and alternative models involving large continental plates may explain better these facts. However, the scarcity of well-constrained geochronological data, petrological studies, and structural mapping of the Chuacús Complex, stands as one of the most important challenges to earth scientists interested in disclosing the nature and significance of crystalline rocks in the region in terms of present and past plate interactions.
In conclusion, it should be mentioned again that the virtually unknown nature and evolution of preMesozoic basement rocks of the Chortís block, and the apparent absence of Paleozoic supracrustal units south of the Baja Verapaz fault seriously hamper Precambrian and Paleozoic paleogeographic reconstructions of the area in relation to adjacent continents. Younger paleogeographic scenarios may be easier to develop, however, but they should be based on close geologic comparisons between the known Mesozoic and Cenozoic stratigraphic units of southern Mexico and Central America, with their possible counterparts of the CircumCaribbean region, particularly including large segments of Andean terranes in northwestern South America.
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